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(54) BB9I06*] W«E®«fr^<fctX J E-©Sijfc&tt 



(57) mm 

SKI l iS«l KOifirccEB-snfc 

I£igl4ilrm, fe»B14*S. A g. Al^C 




s« *gfai§i8#-t?a r . 

f51BiB»Jg#> Ag. Al. Cr, Mn*ii:{>'N^6^ 
im*>'prj:<t&\r><DjtmUt. GeiSbiTei 
Sni%«Stl/T^, EL-o. x*;U*--t'-A 

[ (Ge, Sn),Sb,Te 1( ,],„.,M, 

(tctcb. 0<A§10. 0<B^2 0) X-9k$nZti 

[ 3 ] tuiai asiai *© s n ©^rs# 2m*% 
«± 2 o m*%ttrx$> z> «#* i $ fci* 2 tcie^tt 

[If#54 ] B«I2IB^J1CDJ?5*5- 5 n mWc 1 5 n 
mtiCFX$>%n3i<M 1 KIBi!5©til$BIBi§gMfc. 
[fj|:#Jl5] STl©«gJl. S£2©#RJI. fcJrtfS 

*f®^3 6fc«x. ituiaig i owmm, mizmm. m 
<Dm&-cMi&$ti-a,>&m3m 1 tcfB*>i©if$giaii$ 

®^5e.cc<fx.. fufass-fji. msM2<D&wm> Btrie 
IB»J8, *s «k tfiiuf afji l ©&ff Jl^iiul BS^ _Ht c com 

[i»3*j» 7 ] iriam 1 ©&ff® i HUlBlB^H t ©Rg© 

*J <£ D^IBIS 2 ©Sg^f <!: mMizmm £ ©R8©& 
Ji£ £ 6tt{i;L i.tt^95 SSfctt 6 tCfB4g(Dt»$glB»^ 

[if*ii8] mzix9imtmiim2<Dmmmt<Dmic 

[11^119] S«ii)IB»g©±^{C§eM5nfclB^ 

ffiiiimmifi. Ag, Al, Cr, MnteJ^N^iM 
#n&4>& < <i 4> 1 r>(D7tmAt. GeiSbiTei 

©MtJtcJ: -,t, ^^ B tB<t^WB4©F^-CpJM«lctB 

^<Di?mx&m*miam<D\mmmw<D%m-t> 
mum 1 1 j mtmwjmmK mm#z&J:vm 
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$BtB«$ltt©i¥ii;fr£. 

[sS#JI12] ftJiBlBliJltf. 0. 5nm/#lJlL5 
nm/#«T©^)gae-e^3^SfS#a9%^b 1 
1 ©^T4T.^K:ia*S©t«fifBia^©i^*S. 

m^m i 3 ] Hi!iaia^e©/¥?*5. 5 n n&± 1 5 

nmfetT-t>*£fjt#JS9&l,>l, 1 2©t,>-fftMcfB^© 
W$RIB^^l*©SSji*^ 

10 iftwcomMWA] 

[0 00 1 ] 
[0002] 

[fie*©^j] t^ts©tf$Bia^i*«. M B ^ffli^ 

SatBiCra-CPlogWKl+aSgl^SCTfBiiM^fiJffl L 
■C. «?B©1B^. ?«**5cfcJ>*»t^^f5. C©IB^ 
@K «/< -7 - © U — tf tT- A € KM* L fc© ^ ICM&T i, 
20 <b> MW3nfcSft»*5^»tB < t%oTfBfiv-i'*5^ 
mzti*. itc. fB»)S©^SSP^{Cte^--7-©U- 

*^^Bi^c-?rlBS|i-7-i'*5m*3n€>. b^c*^ 

r. tB^tM©tf#SIB^«:-CK. 

;\- r> - b ©or 9 -^P L/C v -if tr- A^fB 

[0 003 ] tS$R«:*#^x.6KCC«. *SStB-^Sa 

tB©ffi^tc#or. ia^@rt-c^^«i-r-5. -?•© 
30 tea. S£5fe©t«$BlBii^{*-Cli, mz&z.*m<o : &i,ic 

m&ic, mjmKm*<Dm*)tfi±cxim.mo>mzz%i 

<t^ B a B H©ffiT*?llrecTCii&s*o/Co C 
©Jr5^^9iIL/«l?^xt±SE©fiTli. »K. iBll^S 

< ^ ^ (s # < ^„ im&m.&m <tez>tm 

[0004] ^0iIU»ffgl^t4tg©(£T*E&±-rS/c 

40 SCi». 2o©IBI*)l^<i^aiSSStt^ia^^f* ; Sr 

U^Lft^6. IB 

»»©^$=&«<-r^<!: > LtC< <ft^/c* 

«clE«JB<0«liMtafl[3W5T-r 5. ^Hftjtfi^teTT 
i i , ^3 ftE»v- ^^raTSSSL-ft Wtilift 

igB$^t-^m*^©^»^<b^D^-r< ft^„ t-ft^ 
^. ?s«KiB»{cia:iaar. i^«5 3iu*^^x.tt#g©(oi 
± i &£kitmi<mv&s< t©wi$(i i ^Msr ^ c i *sn 

50 
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[0005 ] ^oiib##^tt^i6i±3-a-Sfc^. 

TeiGetSniSbi Sr^triaSiJf #$R£3.n-Ct> 
£ (!$gg¥2 - 1 4 7 2 8 9^fg#JS) . 
[0006 ] 

[0007] _hfiw«^i*»»tr *3ta>. » 

[0008 ] 

jst>. #^Bj©t»$8ias$&<*«. a«<ta«(D±^fci2s 

A?, Al. Cr. Mn*5J:0'Nj!>>e>ill;m£ 
4>fc < i t 1 ~o<DtcMM£ . GeiSbiTeiSni 

nJ^frTci^^. ±fBta^BW, #MWtC. Ge, S 
b. Te. Sn. teJ:0 ! 'J>%< it 1 -5©7ciMA>e.«c 
±fa1«$Kfei§i«WCJ;*i{*\ «SS 

[0009] ±iBnMi«B»«w*-ctt. B«fasa^*^ m. 

[ (Ge. Sn).Sb I Te !( J,„.,M, 

(fc/ci, o<a^io, o<b^2o) tisnsw 

ift#>6&£t©-et 1 0 iT&C ifcj;-? 

[ooio] ±Kf»«iB»«t»T«. Buieia^iictios 

n.©^l«# 2 MT-KVLt 2 0 JDSFf-XfilTT? * T t J: 
l\ Sn(D$WS«:2Jl^%«JiiTSCitcJ:-,-C > 
iSB^tj*)«^+^»5(C-C^^ 0 Sn<DMI42 0 

[ooi i ] ±iatffgfa^ii«i*-c(i. mrtasa^aojps 

*s. 5 n mfeLk 1 5 n m)i(TC*ottJ:l». BBtiUf © 
fS^SnmaiitSCiJaot. ta^/l^^StC 
fSHtBlCT'*-*.,, IBSJI& 1 5 n mJWTi^&C itcj: 
■?T» |i0iBL»#»*tttt*ftTf *Ci*KrJt-C» 
5. 

[0012] ±SBW«SE«k*«flc-Ctt. ® 1 ©«KJf . ^ 
2©ffiiIH. *s<fcO'JK**B : fc<*6K:i»x. iiuialg 1 ©G? 
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aa. fjiaiaisii. ffr£&2©&BM. fc«toi«saHW 
a* 5 . Bufa»g±tcc<DJart?r?f^3n-c(,>rtj;ii„ 
c ©±§£. roiem i <o$mm i mnessMm i ©ra©& 
h. fc«t o'syie^ 2 ©GiSft i Buteiaayi i ©im©&g 

a>6»tfi-i*4>&< it l ^©iastciBg^n/cWffilg 
£3 Steffi*. TtJ:^., 3 6ft. mizm2(D&mmtm 

nmmm t <m &ciag s t\fc.%mm}£m * § e> ten*. 

rt=fci>. 

[0013] ±iet»^ia»^-c{i. 0 1 ©«sjs. is 

10 2©«HJI. fcJcO'/gfJJi^S^fOd;*.. HilfaJSWa. 

Btrie»2©»iiJi. mriatasia. fc^cKmrfamio^si 

satswc j: . #cc^&ta»#wfcg&tt*gia»$f* 
#f#6*a£o c©ig£\ mi saur 1 <D$mm t wmmm 
i©pi0fia. tsj:a i; mriam2©ffis®i*trfaie«uii 
©p B i©{ag#>6jt(;m-5>4>£c< i t 1 ocD&gjciegs 

i m tarn 2 ©gjsji i ©r.u Kies 3 n/cfts&iBtfiiEJi £ 

20 [oouiifc, *mi(DmmmM&<DM&jj& 
«. mmt buib««©±^ tciBg 3 tift&mm t^m*. 

i^ffi-cT^-rsi*!*^. wiaia^ii*i. a?, a 

1. Cr. Mnfc<fctfN*>6ittfn£4>ft< ife 1 
7C*Mi. GetSbiTeiSniiifiSjEf tit 
M-o. i^l/=r-tr-A©JSS*tcJ:-5-r. $§Hffl 

ia^i«i**^tcSj^-c-# 
30 [0015] Jhiassis^Efe-eti. miiamta^igvi^. x 

[0016] ±IBf3^^-C«. BOia^tBfiSJR^^. M 

^*'x*jj;(y^^*'x*^jiiin^/j:< it 1 o©** 
*i. T^3>teJ;D c i";7"h>*'P.ilwna lo©# 

[0017] ±iats|ji^?£-c«. wieia»a*i. o . 5 

40 n m /mi ± 5 n m /#WT©RSMa^r*s£M 5 tlX t 
±IB«JS«C«fcnC*. #^«*m©IBiSH5:^c)!l-C 

[0018] JiiaM^^vi-ctt. ByfataJiJi©ii5A^ 

[0019] 

[|£Bfl©||]Jfi©jf^] felT. *»iW©306cW^««coi» 

[0020] (mm%m 1 ) mtj^js 1 r«. *«w© 
so [oo2i] mmmm 1 ©m#Ria^* io^u-c. 
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i ksvTo muimm i o b> sk i 

It, SKI l±60B(c««3tifc»10ffBWl 2 
a, 3 a. i&iMI 1 4, SS2<Z>#ffiJll 

3b, H2<D«S^1 2 b, XVMmiEMl 5, toitf 

simi et, tmmi itcx^x&mmi stcmms 
#i o«. ski 1 ski i<z>±#K:EBSftfcse 

4 flMEMItttl occtt. SKI 1 

U-tffcf-A) 19JWB*fStlS. 10 
[0-0 2*2] EflWIl 4». i^W-t-A19M 

tf-Al 9*Rg|«-SCfc6Cj:^r, SEiiJgl 4<D*gA 

r*«7-©x*rt^-hr-A i 9£RgWT6c£$Ccfc^T 

[0023]f3»»l 4B. Ag. Al. Cr, Mnto 20 

SbiTeiSni *«^7C^<i: Ot«tf . JlttKKC 
B, SJ&iC 

[(Ge, Sn) A SbJe 3t J no-.M, 

(fcKU 0<A^10, 0<B^20) tS^n^ 

CC. GefcitfSn^ ^tfC [ (100-B) - A] 
/(2A+5)I^«WCi^t, AB. 2^ 
A^8*»fc-rci3&Scfc0fiF*l/^. BB, 2^ 

B£ 1 5«r«fcrc&*«J:0»*Hr». COtttiEstCft 30 
$ ft S#»-CB. S n 2 0=f%&Lk 2 0^ 

[0024] ±BHrt^«3*i***»«. G e T e - 
Sb z T e 3 Hn5eKfflfiSOG e £>-~3fl£S n TMftU 
S 6 CC7aRM«r»a 1/ fc*t»<fc L/ Ttfc?8T £ C <t jOTJIB 
GeTe-SbJe 3 lZS«^ tSAft 

CCSnTe*tettPbTe*ia»S*6CiCcJ:^"C3 
6KttflftaH*r»<r**. SnTe^O'PbTe 
B. GeTe-Sb.Te^fi^TcSilaJ^lic, ifelM8i§ 40 
*«*Bar*5. *fc. SnTeWffPbTeB, *£ 
JMfc«B»*a<. Ge-Sb-Teil»lW^, » 
CC, SnTe^ G e T e - S b , T e Ttftffi&lC 

[0 02 5]fci^l GeTe-Sb a Te3K:jG 
5tS»«cCCSnTe*iB-l?t:»6*i4, GeTe-SnT 
e - S b 2 T e 3 «K«JI 1 4 Ott^Cffll^ C £ «l 
U>o C^Dii^, GeO- SP^rSn-CgfeL/^, (G 
e, SnJTe-SbJe^T^CiK^ot, £ e> 
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[0 026 ] £$»B 1 4tCS*nSx*MB. JK?9tt 
Alfc^O'Ag. C r to^tKAg. iWJMnfccfcC^A 

[0 027] SIS 1 1 B, R««©aWft«*r*S. 

SKI lOttSCCB. /Cix(l TWy^'Jtl^ 

7 a >*fctt#y^^ »; U-KPMMA)4^ 
1 (DSt®(D5 1 4«<D3IBteB, jMKcjSDt 

x*jv=F-tr-Ai 9*m<tc&<Dmftm&mj&ztix 

(,vr&<fcl,> c SKI KD^ffiCD^^X^Jl/^'-tr-A 1 
9*AI*"r4«®«fflB. -ffi{C?ft^^ 0 SKI 1 
©J*3B. fc<fc*.B, 0. 5mm- 1 . 3mmg^ 

[0 02 8] Il*5j;(;i20Sgil2ateJ:^l 2 

b b„ §a»js 1 4 ^«^*r^mtfe^WT^c n 1 to^o* 

^ot, KAMI 4^CD*A»»**#<T4Ci^ 

h U (/t£*.tf, *«HE* r&lft^j ^jgff 

197 1*. m3Sc£#M) »t«c<fcor 

OSSi^Mi, r*;U7T^tt^<DlB^® 1 4(DJS*f* 
SiC0M^# < , flolBg® 1 4-(D5feA^M^^ 
< ft -6 J: 5 CCffilUicD^^ £SfcTC* ^ 0 
[0 0291 ^1 *5 ^0^2 OffSBB 1 2 a to J: CM 2 
bit fciA«BMW*3&»e>«cS. *4*tt«:B, /cix. 
B % S i O a *>Ta,O s tt£CDMit«ft, Si-N, Al 
-N, Ti-N. Ta-N. Zr-N k *fcBGe-N 

^ffll^Ci^tt^ cn5cDcf3-c^>, ZnSiS 
i O t £©®£irc*SZnS-S i OiB, #0C<in/c 
■tmr**. ZnS-S iO,B. *MTC*0, SBr 
I^W»tttoJ:Cfl»ffltt^J»?r*4. * 

zns-s'io,B. a^ftnaataitsi. 

^KDSSil 2 a tm2CD{S«Hl 2bitt. PI—© 
[0 03 0] Slfc<t^2 0»IIl 3 afciCKl 3 

b b, ^n^n, « i offsa i 2 a iia^H uio 

H % toJ:tW»2 (DASH 1 2 b iiBlSB 1 4 iOflBCCiB 
g?n^> 0 Wl toJ;tf#2(DIHMl 3 atoJ:CXl 3 b 
B 4 » 1 OffiKIB 1 2 a ^iat»H 1 4 t^l to J:tK* 



ft! 



zo&mm i 2 b ttmm 1 4 tom-ctSLczwuv® 
tb*&)±?zmmzm-?2>. an *j: can 2 ©warn 

3&i>J:t?l 3 b©tm«CB, fcixH, Si-N, A 
1-N. Zr-N. Ti-N. Ge-N, SfciJTa - 

S<,>BS i Cfc£©E^b^£fllt,>-5C£#-eS3„ 

• ?S*1±tfe£® S/c&CC. 0 1 *J ±^02 ©Wffi 
11 3afc<tCJ'13b©l?tt, lnm~10nm©3S 
HftTNS>.5c£;W*L<< . 2nm~5nm©gl(«]t 
i^Ci^Offfl/K 10 
[00 3 1 ] ft&JRfiiDI 1 5 B. fB&S 1 4 tfttfitt 

*c* 5 wgo&ga* t . tmm 1 4 #*a»toi"c 

* z>m&<r>mmm t ©Jtsawr z> . t^jix*! ieji 1 

*»jtC*-5. 3&ft4MitiEJIl 5 JBtf*** 

(,>„ fc£A«. W$n*53«±6HTt, rBSfftRk 

tfjJCB, G e - C r *G e -M o Si'fl^fSSG 

Si-Cr, Si -Mo, Si-Wfti* 20 
OMRS i^tiKSCima. Si^ 
i Te f fc*K T i . Zr. N b . Ta, Cr, Mo. 
W. SnTe, *fcttPbTei<,>->fc. 

co o 3 2 j mmm 1 6 b. teise 1 4 ^issn-s^ 

JtSift^S-BSflMBSWr*. 5 hit. Kftt® 1 

ffi^ctfctot. ib&jb i 4 &fc*i*»t>*>K: 
afts-a. EMi 4«^«Mktsa«:Tt4. 

[0 0 3 3 ] Sft® 1 6<DW&<tl/T«. fc A 
1. Au, Ag. Sfc{*CuiC^fcl^l2^*©i«(,^ 
^S^ffll^Ci^-Ct^. Al-Cr. Al 

-Ti. Ag-Pd. Ag-Pd-Cu. Ag-Pd- 

t i t^-ytc^±^m^r i>£i,\ cne.©^ttt. 

STC#4. &*5. RtJJf 1 6B. I2ISJ11 4©tt£K>. 
It &©f s»=&m<: £ r B^BST S c £ & pJte-c * & . 

[0034] mmm 1 7 b. #5 -at* 1 8 ^swu 1 

6Kj£*TSfc«>©Jl-e*S. M§1 7B. WUfcttfc 40 

JR. fittftiR. SfcBWffir-?'. &&i,>Bcn<E>©ffl 

[003 5] #5 -Sm 1 8 B. RMtt©*«r 

* 5 -fcfi 1 8 B. ffffl§g»j«# 1 0 ©m^e^a^is 
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B, *«1 lK^t>Tt&HSO;M*m:m>SC<b**Tt 
S. ^5-JS«18©^B. »«1 KDtffttm— r 

Si 1©JS3£|5)— r&g&orfejrt,*. 
[0 036 ] ussj&n 1 ©ti$Rie»j$<* 1 0 -cb. is» 

HI 4*S7C*M£GeiSb£Te£Sni4ifiecI 
iL-C^tfo C©/ci6. WflBMWHtl 0«cj:ti«. 1ft 

[0 037 ] &*5. ^JK£SS 1 TB. 1 o©fa^H 1 4 
£«*.£t»$Bieii$H*l 0€r^b/cAi. #f£H/I©ft#fiia 
Mfflttttt. 2-P©fa&Jll 4*ffiZ.x:b&\,> («T©H 

lEfitttfti otcoc^r. -en-e^c^s-assi 8pi± 

%mmmvte 9 S C <i ft J: -CMffiJtjg©fi»$8ia 

[0038] (mmmm2 > so«B*2-ct±. *^© 

[0 039 ] SI6S^2©«fRieJ*iS(*2 0 K-oi^r. 
-SBtKffiHSrH 2 ic^r. t»$RIB^j«i*2 0B. 0 1 © 
»* 2 1 £. HI ©«« 2 li:«Cj®{C!SH3tt/cJ5#fJi 

16. TttKlRMiE® 1 5. m2<Dmmmi 2 b. 02© 
^ffiH 13b. I5SSH 14.01 ©^®)1 13a. J: 

vmi<D&mmi 2 ai. gtn 7(c«totfi©s 

SHI 2 a^*5n/c02©lS«2 2£^5. T 
t»fgia^«^2 0B. 01©««2 It. 01 

©a«2 1 <D±.jjt,cmm2 titcsmm 1 4 i*<t^-5„ 

«HHi!fft&{*2 0KB. 02©*«2 2»W>6te^ ■ S 
^cr>x^;V*--f-A (— (KfifjCCB. l/-ft-A) 

1 9*JM«^n?» 0 

[ 0 0 4 0 ] m 1 ©s«2 1 (cb. s« 1 1 ©s 
fozm^zzt&x-zz. 02©a*«2 2B. n^K© 
auj3Qc»R-c*D, a«i 1 tmmcottnvm^-c^ 

Z. 02©iS«2 2©^ffi©^^. IBSiUi 1 4WJ©^ffi 
(CB. !fi5««C|6D-Cx*^-tr-Al 9^*</c«)© 
*rt»*^)S3n-C(-^-C^J:U„ 02©iS«2 2©«ffi 
©^i^W-t'-Al 9#AStr-5ffJ©^SB, 
(C^jf-C*^Ct*^fSLt>. 02©»«2 2B01© 
Stg 2 1 . fci^BJS5^0. 0 5mm- 

0. BmmSgtli?,. 

[004 1 ] 1«$R§eiS««& 2 0 T«. 02 ©«tit2 2 *s 
01 ©S* 2 1 JcD &i*l>/ttf). *t^U>X©||§n^ 

At<rt-5<, ccr. i^=f-t'-Ai9(DigM 

h©-tJ-^XwB. 

w=k • A/NA (fc/ct, kHSK) 
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2 0 T?tt. t##StB^$f* 1 0 J: >) tH5^ecDial**SoJSt 
"C*6„ fc£;U*. mZ&O. 6inm©lST«NA = 
0. 6(DS*^U>X€:fflt>-5Ct*sr#. JSi*#0. 1 
mm©ifitBNA = 0. 8 5©*H2?U>X£flK>&C 
<!:*5-c#€.il,^fR^^$tiTt^ (Kiyoshi 

0 s a t o ,"A rewritable optica 

1 disk system with over 1 

0 GB of capacity ",Proc. SP1 10 
E. Optical DataStorage'98,3 
40 1 ,80-86(1 998)) „ 

[0042] ftmmm# 2 0 ». mmzmmt* 1 0 x 

[0043] (nss^3 ) mm^B3-vit. *§m<D 

(XDmrnftmc-o^zmw-rz* UTxmmrzz'j 
He mmi&2><DWkm.i?mz. imm 1 4 zimtmm 

[0044] s-r. l^fflii, »«i iztfim 

1 o<7?K^stc 1 ocDm^ffi^.?>n-cc^t5c*^ip 

[0045] -eor. 1 1 ±(c ^ 1 <D&mm 1 2 

a. 01 CD^ffl® 1 3 a, IB^Hl 4. !&2(D5?BJf 1 

3 b . mz<D®mm 12b. *EW5tfiiEJi 1 5 . 30 

SWai 6 41«t5. x*;M*-£-Al 9£« 
< tctb<Dffi&gi& 1 1 <Z>^®(C^3 #VC I > 

«. mj>wi&$tix\,>?>3m±<'cm 1 ©g^ji 1 2 a * _ 
[ 0 0 4 6 ] is 1 ©<s?sji 12a. mi <onmm 1 3 

a. W2 <DRWmi 3 b. *Jj;J>*^2<D«S® 1 2 b 

##JCC«:. A r iiZ&m^tp. £fc»A r #X£KJ£;tf 
XicDjg-^^^fflM^-C. Yfct^5*> 6 & -5 
?£</>y?-*ltf<fcl>. A r Jj?.tm&t)?-t<0 40 

[0047] f2«Ul 14B, *5£Jf2g 1 vmWLtcttm 
A>6fr 9 . ^,fflf$M& (VaporDepositio 
n Method) tC i^t^SnS. MtBl&ija& <t 

lt?I»S(Chemical Vapo 
r Deposition). tsiTO^ififtv' 
— (Molecular Beam Epitax 
y) /&>6iltfft34>&< i & 1 -^^rfflC^Ci^T^ 50 
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PROBLEM TO BE SOLVED: To provide an information recording 
medium capable of recording in a high density and having an 
xcellent repeating rewriting performance and a small aging 
deterioration of a crystallinity sensitivity and a method for 
manufacturing the information recording medium. 
SOLUTION: The information recording medium comprises a board 
11, and a recording layer 14 disposed above the board 11. In this 
case, the layer 1 4 contains at least one element M selected from 
the group consisting of Ag, Al, Cr, Mn and N, and Ge, Sb, Te and 
Sn as constituting elements. Further, in the layer 14, a reversible 
phase transformation occurs between a crystal phase and a 
noncrystalline phase by emitting an energy beam thereto. , 
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CLAIMS 



[Claim(s)] . 

[Claim 1] The information record medium characterized by being an information record medium 

equipped with the record layer arranged above a substrate and a substrate, and the aforementioned 

record layer being a layer which starts phase transformation in reversible between a crystal phase and an 

amorphous phase by irradiation of an energy beam as a composition element, including at least one 

element M chosen from Ag, aluminum, Cr, Mn, and N, germanium and Sb, and Te and Sn. 

[Claim 2] The information record medium according to claim 1 with which the aforementioned record 

layer consists of material expressed with [(germanium, Sn )ASb2Te3+empirical-formula A] 100-BMB 

(however, 0< A<=10, 0< B<=20). 

[Claim 3] The information record medium according to claim 1 or 2 whose content of Sn in the 
aforementioned record layer is below 20 atom % more than 2 atom %. 

[Claim 4] The information record medium according to claim 1 whose aforementioned record layer 
thickness is 5nm or more 15nm or less. 

[Claim 5] The information record medium according to claim 1 with which it has further the 1st 
protective layer, the 2nd protective layer, and a reflecting layer, and the 1st protective layer of the above, 
the aforementioned record layer, the 2nd protective layer of the above, and the aforementioned reflecting 
layer are formed in this sequence on the aforementioned substrate. 

[Claim 6] The information record medium according to claim 1 with which it has further the 1st 
protective layer, the 2nd protective layer, and a reflecting layer, and the aforementioned reflecting layer, 
the 2nd protective layer of the above, the aforementioned record layer, and the 1st protective layer of the 
above are formed in this sequence on the aforementioned substrate. 

[Claim 7] The information record medium according to claim 5 or 6 further equipped with the volume 
phase arranged in at least one position chosen from the position between the 1st protective layer of the 
above, and the aforementioned record layer, and the position between the 2nd protective layer of the 
above, and the aforementioned record layer. 

[Claim 8] The information record medium according to claim 5 or 6 further equipped with the optical- 
absorption amendment layer arranged between the aforementioned reflecting layer and the 2nd 
protective layer of the above. 

[Claim 9] It is the manufacture method of an information record medium equipped with the record layer 
arranged above a substrate and the aforementioned substrate. At least one element M with which the 
aforementioned record layer is chosen from Ag, aluminum, Cr, Mn, and N including the process which 
forms the aforementioned record layer by the gaseous-phase forming-membranes method The 
manufacture method of the information record medium characterized by being the layer which starts 
phase transformation in reversible between a crystal phase and an amorphous phase by irradiation of an 
energy beam as a composition element, including germanium, Sb, and Te and Sn. 
[Claim 10] The manufacture method of an information record medium according to claim 9 that the 
aforementioned gaseous-phase forming-membranes methods are a vacuum deposition method, the 
sputtering method, the ion plating method, a chemical vapor deposition, and at least one method chosen 
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from a molecular beam epitaxy method. 

[Claim 1 1] The manufacture method of the information record medium according to claim 9 which is 
the sputtering method using the gas by which the aforementioned gaseous-phase forming-membranes 
method contains at least one gas chosen from nitrogen gas and oxygen gas, and one rare gas chosen 
from an argon and a krypton. 

[Claim 12] The manufacture method of an information record medium according to claim 9 to 1 1 that 
the aforementioned record layer is formed a second at 0.5nm /or more 5nm [/second ] or less membrane 
formation speed. 

[Claim 13] The manufacture method of an information record medium according to claim 9 to 12 that 
the aforementioned record layer thickness is 5nm or more 15nm or less. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** 3^0^ the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the information record medium 
which can be rewritten [ record information, eliminate and ] and reproduced optically, and its 
manufacture method. 
[0002] 

[Description of the Prior Art] A phase-change type information record medium performs informational 
record, elimination, and rewriting between a crystal phase and an amorphous phase using the record 
layer which starts phase transformation in reversible. If it quenches after irradiating a high-power laser 
beam at this record layer, the irradiated portion will serve as an amorphous phase and a record mark will 
be formed. Moreover, if it cools slowly after irradiating the laser beam of low power at the amorphous 
portion of a record layer, the irradiated portion will serve as a crystal phase and a record mark will be 
eliminated. Therefore, in a phase-change type information record medium, it can rewrite to new 
information by irradiating the laser beam which carried out the power modulation between high power 
level and low power level at a record layer, eliminating front information. 

[0003] In case information is rewritten, in connection with the phase transformation of a crystal-phase- 
amorphous phase, an atom moves within a record layer. Consequently, in the conventional information 
record medium, when rewriting was repeated, the atomic bias arose locally, record layer thickness was 
fluctuated, and deterioration of a signal quality might be caused. Such repeat rewriting performance 
degradation especially becomes so large that recording density becomes high. It is for the interval of the 
record mark which adjoins if recording density becomes high becoming narrow, and becoming easy to 
be influenced of the bias of the atom of an adjoining record mark. 

[0004] In order to prevent repeat rewriting performance degradation, and to suppress movement of an 
atom, it is required to make record layer thickness thin. Moreover, it is technology required in order to 
realize a high-density information record medium equipped with two record layers to make record layer 
thickness thin. However, if record layer thickness is made thin, since it is hard coming to move an atom, 
the crystallization speed of a record layer will fall. When crystallization speed falls, a signal quality will 
deteriorate in the high-density information record medium which must record a small record mark for a 
short time. Moreover, if crystallization speed falls, it will become easy to produce degradation of 
crystallization sensitivity with the passage of time, and degradation of the rate of elimination with the 
passage of time. That is, it becomes difficult that it is compatible in improvement in a repeat rewriting 
performance and suppression of degradation of crystallization sensitivity with the passage of time, so 
that it becomes high-density record. 

[0005] In order to raise a repeat rewriting performance, the record layer containing Te, germanium, and 

Sn and Sb is reported (refer to JP,2-147289,A). 

[0006] 

[Problem(s) to be Solved by the Invention] However, although the above-mentioned conventional record 
layer showed a big crystallization speed, the long term stability of the repeat rewriting performance in 
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high-density record and crystallization sensitivity was not enough. 

[0007] In order to solve the above-mentioned trouble, high-density record is possible for this invention, 
it excels in a repeat rewriting performance, and degradation of crystallization sensitivity with the 
passage of time aims at offering a few information record medium and its manufacture method. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the information record 
medium of this invention At least one element M with which it is an information record medium 
equipped with the record layer arranged above a substrate and a substrate, and the aforementioned 
record layer is chosen from Ag, aluminum, Cr, Mn, and N It is characterized by being the layer which 
starts phase transformation in reversible between a crystal phase and an amorphous phase by irradiation 
of an energy beam as a composition element, including germanium, Sb, and Te and Sn. Here, a 
"composition element" means an element indispensable to the manifestation of the one property of the 
matter that it is contained. The above-mentioned record layer essentially has at least one element M to 
germanium, Sb, Te, Sn, and a desirable bird clapper. According to the above-mentioned information 
record medium, high-density record is possible, it excels in a repeat rewriting performance, and an 
information record medium with little degradation of crystallization sensitivity with the passage of time 
is obtained. 

[0009] The aforementioned record layer may consist of material expressed with [(germanium, Sn ) 
ASb2Te3+empirical-formula A] 100-BMB (however, 0< A<=10, 0< B<=20) in the above-mentioned 
information record medium. By being referred to as A<=10, it can prevent that a repeat rewriting 
performance falls. By being referred to as B<=20, degradation of crystallization sensitivity with the 
passage of time can prevent a bird clapper greatly. 

[0010] In the above-mentioned information record medium, the content of Sn in the aforementioned 
record layer may be below 20 atom % more than 2 atom %. By carrying out the content of Sn to more 
than 2 atom %, crystallization speed is made to sufficient speed. By making the content of Sn below into 
20 atom %, the ratio of the amount of reflected lights in case a record layer is a crystal phase, and the 
amount of reflected lights in case a record layer is an amorphous phase can be enlarged. 
[001 1] In the above-mentioned information record medium, the aforementioned record layer thickness 
may be 5nm or more 15nm or less. By setting record layer thickness to 5nm or more, a record layer is 
easily made to a crystal phase. By setting a record layer to 15nm or less, it can prevent that a repeat 
rewriting performance falls. 

[0012] In the above-mentioned information record medium, it has further the 1st protective layer, the 
2nd protective layer, and a reflecting layer, and the 1st protective layer of the above, the aforementioned 
record layer, the 2nd protective layer of the above, and the aforementioned reflecting layer may be 
formed in this sequence on the aforementioned substrate. In this case, you may have further the volume 
phase arranged in at least one position chosen from the position between the 1st protective layer of the 
above, and the aforementioned record layer, and the position between the 2nd protective layer of the 
above, and the aforementioned record layer. Furthermore, you may have further the optical-absorption 
amendment layer arranged between the 2nd protective layer of the above, and the aforementioned 
reflecting layer. 

[0013] In the above-mentioned information record medium, it has further the 1st protective layer, the 
2nd protective layer, and a reflecting layer, and the aforementioned reflecting layer, the 2nd protective 
layer of the above, the aforementioned record layer, and the 1st protective layer of the above may be 
formed in this sequence on the aforementioned substrate. According to the above-mentioned 
composition, the information record medium in which especially high-density record is possible is 
obtained. In this case, you may have further the volume phase arranged in at least one position chosen 
from the position between the 1 st protective layer of the above, and the aforementioned record layer, and 
the position between the 2nd protective layer of the above, and the aforementioned record layer. 
Furthermore, you may have fiirther the optical-absorption amendment layer arranged between the 
aforementioned reflecting layer and the 2nd protective layer of the above. 

[0014] Moreover, the manufacture method of the information record medium of this invention is the 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 9/8/2003 



Page 3 of 13 



manufacture method of an information record medium equipped with the record layer arranged above a 
substrate and the aforementioned substrate. At least one element M with which the aforementioned 
record layer is chosen from Ag, aluminum, Cr, Mn, and N including the process which forms the 
aforementioned record layer by the gaseous-phase forming-membranes method It is characterized by 
being the layer which starts phase transformation in reversible between a crystal phase and an 
amorphous phase by irradiation of an energy beam as a composition element, including germanium, Sb, 
and Te and Sn. According to the above-mentioned manufacture method, the information record medium 
of this invention can be manufactured easily. 

[0015] By the above-mentioned manufacture method, the aforementioned gaseous-phase forming- 
membranes methods may be a vacuum deposition method, the sputtering method, the ion plating 
method, a chemical vapor deposition, and at least one method chosen from a molecular beam epitaxy 
method. 

[0016] By the above-mentioned manufacture method, the aforementioned gaseous-phase forming- 
membranes method may be the sputtering method using the gas containing at least one gas chosen from 
nitrogen gas and oxygen gas, and one rare gas chosen from an argon and a krypton. 
[0017] By the above-mentioned manufacture method, the aforementioned record layer may be formed a 
second at 0.5nm /or more 5nm [/second ] or less membrane formation speed. According to the above- 
mentioned composition, the record layer of an amorphous state can be formed. 

[0018] By the above-mentioned manufacture method, the aforementioned record layer thickness may be 

5nm or more 15nm or less. 

[0019] 

[Embodiments of the Invention] Hereafter, the form of operation of this invention is explained, referring 
to a drawing. 

[0020] (Operation form 1) The operation form 1 explains an example about the information record 
medium of this invention. 

[0021] About the information record medium 10 of the operation form 1, a cross section is shown in 
drawing 1 in part. The information record medium 10 is equipped with the 1st protective- layer 12a by 
which the laminating was carried out to order on the substrate 1 1 and the substrate 1 1, the 1st volume 
phase 13a, the record layer 14, the 2nd volume phase the 13b, the 2nd protective-layer 12b, the optical- 
absorption amendment layer 15 and a reflecting layer 16, and the dummy substrate 18 pasted up on the 
reflecting layer 16 by the glue line 17. That is, the information record medium 10 is equipped with a 
substrate 1 1 and the record layer 14 arranged above a substrate 1 1 . The energy beam 19 for record / 
reproduction (generally laser beam) is irradiated from a substrate 1 1 side by the information record 
medium 10. 

[0022] The record layer 14 is a layer which starts phase transformation in reversible between a crystal 
phase and an amorphous phase by irradiation of the energy beam 19. Specifically, the crystal-phase 
portion of the record layer 14 can be changed to an amorphous phase by irradiating the high-power 
energy beam 19. Moreover, the amorphous phase portion of the record layer 14 can be changed to a 
crystal phase by irradiating the energy beam 19 of low power. As for the thickness of the record layer 
14, it is desirable that it is [ 5nm or more ] 15nm or less. 

[0023] The record layer 14 contains at least one element M chosen from Ag, aluminum, Cr, Mn, and N, 
germanium and Sb, and Te and Sn as a composition element. Specifically, the material expressed with 
[(germanium, Sn )ASb2Te3+empirical- formula A] 100-BMB (however, 0< A<=10, 0< B<=20) can be 
used. This empirical formula shows % [ [(100-B )-A] / (2A+5) / atomic ] That germanium and Sn are 
contained in total in the record layer 14. As for A, it is more desirable to fill 2<=A<=8. Moreover, as for 
B, it is more desirable to fill 2<=B<=15. It is desirable that the content of Sn is below 20 atom % more 
than 2 atom % with the material expressed with this empirical formula. 

[0024] the material expressed with the above-mentioned empirical formula ~ GeTe-Sb2Te3 — pseudo — 
duality — it is possible to explain as a material which replaced some germanium of system composition 
by Sn, and added Element M further GeTe-Sb2Te3 — pseudo — duality — although system composition 
is used from the former as a material with a quick crystallization speed, it can make crystallization speed 
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quick further by making SnTe or PbTe dissolve to this SnTe and PbTe - GeTe-Sb2Te3 - pseudo- 
duality - the crystal structure is a rock salt type like a system Moreover, SnTe and PbTe have a quick 
crystallization speed, and tend to dissolve with germanium-Sb-Te. especially - SnTe ~ GeTe-Sb2Te3 - 
pseudo— duality - it is desirable as a material which makes system composition dissolve 
[0025] for example, GeTe-Sb2Te3 - pseudo— duality » it is desirable to use for the material of the 
record layer 14 GeTe-SnTe-Sb2Te3 which mixes SnTe with system composition and is obtained In this 
case, crystallization speed becomes large further by replacing some germanium by Sn and being referred 
to as Te-Sb(germanium, Sn) 2Te3. 

[0026] It is thought that the element M contained in the record layer 14 has the function which 
suppresses atomic movement. As an element M, by using two elements of aluminum and Ag, Cr and 
Ag, or Mn and Ag, a repeat rewriting performance is raised, degradation of crystallization sensitivity 
with the passage of time is suppressed, and a signal amplitude can be enlarged. However, when 
increasing the concentration and the number of elements of Element M, in order not to reduce 
crystallization speed, it is desirable to increase Sn concentration in the record layer 14. As for the 
concentration of Element M, it is desirable that it is below the concentration of Sn. 
[0027] A substrate 1 1 is a transparent disk-like substrate. Resins, such as an amorphous polyolefme or a 
polymethylmethacrylate (PMMA), or glass can be used for the material of a substrate 1 1. The guide rail 
for drawing the energy beam 19 if needed may be formed in the front face by the side of the record layer 
14 among the front faces of a substrate 11. Generally the front face of the side which carries out 
incidence has the smooth energy beam 19 among the front faces of a substrate 11. The thickness of a 
substrate 1 1 is 0.5mm - about 1.3mm. 

[0028] The 1st and 2nd protective layers 12a and 12b have the function to protect the record layer 14. 
By adjusting the thickness of the 1st and 2nd protective layers 12a and 12b, the amount of optical 
incidence to the record layer 14 can be enlarged, and a signal amplitude (change of the amount of 
reflected lights before and behind record) can be enlarged. The calculation for example, based on the 
matrix method (see Chapter 3 in for example, the "wave optics" Iwanami pocketbook written by Kubota 
extensive and 1971) can determine the thickness of a protective layer. According to this calculation, the 
difference of the amount of reflected lights of the record layer 14 of a crystallized state and the amount 
of reflected lights of the record layer 14 of an amorphous state can determine the thickness of a 
protective layer that it is large and the amount of optical incidence to the record layer 14 will become 
large. 

[0029] The 1st and 2nd protective layers 12a and 12b consist of a dielectric. Specifically, carbide, such 
as sulfides, such as nitrides, such as oxides, such as Si02 and Ta 205, Si-N, aluminum-N, Ti-N, Ta-N, 
Zr-N, or germanium-N, and ZnS, or SiC, can be used. Moreover, such mixture can also be used. 
Especially ZnS-SiC>2 that is the mixture of ZnS and Si02 also in these is an outstanding material. ZnS- 
Si02 is amorphous, its refractive index is high, and a mechanical property and its moisture resistance are 
good. Moreover, ZnS-Si02 can be formed at a quick membrane formation speed. 1st protective-layer 
12a and 2nd protective-layer 12b may be formed with the same material, and may be formed with a 

different material. , 
[0030] The 1st and 2nd volume phases 13a and 13b are arranged between 1st protective-layer 12a and 
the record layer 14 and between 2nd protective-layer 12b and the record layer 14, respectively. The 1st 
and 2nd volume phases 13a and 13b have the function to prevent movement of the matter produced 
between 1st protective-layer 12a and the record layer 14 and between 2nd protective-layer 12b and the 
record layer 14. Carbide, such as nitrides, such as Si-N, aluminum-N, Zr-N, Ti-N, germanium-N, or Ta- 
N, a nitriding oxide containing these, or SiC, can be used for the material of the 1st and 2nd volume 
phases 13a and 13b. In order to obtain good record and erasability ability, as for the thickness of the 1st 
and 2nd volume phases 13a and 13b, it is desirable that it is within the limits of lnm - lOnm, and it is 
more desirable that it is within the limits which is 2nm - 5nm. 

[0031] The optical-absorption amendment layer 15 adjusts the ratio of the rate of an optical absorption 
in case the record layer 14 is a crystallized state, and the rate of an optical absorption in case the record 
layer 14 is an amorphous state. It can prevent that the configuration of a record mark is distorted by the 
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optical-absorption amendment layer 15 at the time of rewriting. Into the material of the optical- 
absorption amendment layer 15, a refractive index is high, and it is desirable into it to use the material 
which absorbs light moderately. For example, an extinction coefficient k can use the material whose 
refractive index n is four or less [ 1 or more ] or less [ 3 or more ] in six. Specifically, amorphous Si 
alloys, such as amorphous germanium alloys, such as germanium-Cr and germanium-Mo, or Si-Cr, Si- 
Mo, and Si-W, can be used. Moreover, crystalline metals, such as Si alloy, Te ghost, Ti, Zr, Nb, Ta, Cr, 
Mo'and W, SnTe, or PbTe, a semimetal, or a semiconductor material can also be used. 
[0032] A reflecting layer 16 has the function to increase the quantity of light absorbed by the record 
layer 14. Furthermore, by forming a reflecting layer 16, the heat produced in the record layer 14 is 
diffused promptly, and amorphous-ization of the record layer 14 can be made easy. Furthermore, the 
multilayer by which the laminating was carried out can be protected from an operating environment by 
forming a reflecting layer 16. , . . 

[0033] As a material of a reflecting layer 16, a simple substance metal with high thermal conductivity, 
such as aluminum, Au, Ag, or Cu, can be used, for example. Moreover, you may use alloys, such as 
aluminum-Cr, aluminum-Ti, Ag-Pd, Ag-Pd-Cu, and Ag-Pd-Ti. With these alloys, moisture resistance 
and thermal conductivity can be adjusted by changing composition. In addition, it is also possible for a 
reflecting layer 16 to omit depending on the material of the record layer 14 and informational record 
conditions. 

[0034] A glue line 17 is a layer for pasting up the dummy substrate 18 on a reflecting layer 16. A glue 
line 17 consists of a heat-resistant and adhesive high material, for example, resins, such as an ultraviolet- 
rays hardenability resin, can be used for it. The material which specifically makes a principal component 
the material which makes acrylic resin a principal component, or an epoxy resin can be used. Moreover, 
you may form a glue line 17 using a resin film, a dielectric film, double-sided tapes, or such 
combination. 

[0035] The dummy substrate 18 is a disk-like substrate. The dummy substrate 18 has the function which 
raises the mechanical strength of the information record medium 10. Moreover, the multilayer by which 
the laminating was carried out is protected by the dummy substrate 1 8. The material explaining the 
substrate 1 1 can be used for the material of the dummy substrate 18. Even if the material of the dummy 
substrate 18 is the same as the material of a substrate 11, they may differ. Moreover, even if the 
thickness of the dummy substrate 18 is the same as the thickness of a substrate 11, it may differ. 
[0036] In the information record medium 10 of the operation form 1, the record layer 14 contains 
Element M, germanium and Sb, and Te and Sn as a composition element. For this reason, according to 
the information record medium 1 0, high-density record is possible, it excels in a repeat rewriting 
performance, and an information record medium with little degradation of crystallization sensitivity with 
the passage of time is obtained. 

[0037] In addition, although the operation form 1 showed the information record medium 10 equipped 
with one record layer 14, the information record medium of this invention may be equipped with two 
record layers 14 (also in the following operation forms, it is the same). For example, the information 
record medium of double-sided structure is obtained by sticking and uniting each dummy substrate 18 
comrades by the glue line about two information record media 10. 

[0038] (Operation form 2) The operation form 2 explains other examples of the information record 
medium of this invention. In addition, the explanation which attaches the same sign and overlaps is 
omitted about the portion explained with the operation form 1, and the same portion (it is the same also 
with the following operation forms). 

[0039] About the information record medium 20 of the operation form 2, a cross section is shown in 
drawing 2 in part. The information record medium 20 is equipped with the reflecting layer 16 by which 
the laminating was carried out to order on the 1st substrate 21 and the 1st substrate 21, the optical- 
absorption amendment layer 15, the 2nd protective-layer the 12b, the 2nd volume phase 13b, the record 
layer 14, the 1st volume phase the 13a and 1st protective-layer 12a, and the 2nd substrate 22 pasted up 
on 1st protective-layer 12a by the glue line 17. That is, the information record medium 20 is equipped 
with the 1st substrate 21 and the record layer 14 arranged above the 1st substrate 21. The energy beam 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejj e 9/8/2003 



Page 6 of 13 



19 for record / reproduction (generally laser beam) is irradiated from the 2nd substrate 22 side by the 
information record medium 20. 

[0040] A substrate 1 1 and the same substrate can be used for the 1st substrate 21. The 2nd substrate 22 
is a transparent disk-like substrate, and can be formed with the same material as a substrate 1 1 . The 
guide rail for drawing the energy beam 19 if needed may be formed in the front face by the side of the 
record layer 14 among the front faces of the 2nd substrate 22. Especially the front face of the side in 
which the energy beam 19 carries out incidence has a smooth desirable thing among the front faces of 
the 2nd substrate 22. The 2nd substrate 22 is thinner than the 1st substrate 21, for example, thickness is 
0.05mm - about 0.5mm. 

[0041] In the information record medium 20, since the 2nd substrate 22 is thinner than the 1st substrate 
21, numerical aperture of an objective lens can be enlarged. Here, when numerical aperture of lambda 
and an objective lens is set to NA for the wavelength of the energy beam 19, the size w of the beam spot 
is w=k-lambda/NA (however, k constant). 

It is come out and given. Spot size w becomes so small that numerical aperture NA is so large that 
wavelength lambda is short. Therefore, in the information record medium 20 which can enlarge 
numerical aperture of an objective lens, record higher-density than the information record medium 10 is 
possible. For example, by the substrate whose thickness is 0.6mm, the objective lens of NA=0.6 can be 
used and the report that the objective lens of NA=0.85 can be used is carried out by the substrate whose 
thickness is 0.1mm (Kiyoshi Osato, "A rewritable optical disk system with over 10 GB of capacity 1 ', 
Proc.SPIE.Optical Datastorage 1 98, 3401, 80 -86 (1998)). 

[0042] Since the record layer 14 which consists of material explained with the information record 
medium 1 0 is used for the information record medium 20, the same effect as the information record 
medium 10 is acquired. 

[0043] (Operation form 3) The operation form 3 explains the manufacture method of the information 
record medium 1 0 as an example of the manufacture method of the information record medium of this 
invention. The manufacture method of the operation form 3 includes the process which forms the record 
layer 14 by the gaseous-phase forming-membranes method so that it may explain below. 
[0044] First, a substrate 1 1 is prepared and a substrate 1 1 is arranged to membrane formation equipment. 
The single-wafer-processing membrane formation equipment with which one vacuum chamber is 
equipped with one power supply, and the in-line membrane formation equipment with which one 
vacuum chamber is equipped with two or more power supplies can be used for the membrane formation 
equipment used with the operation form 3. In addition, following each class may form membranes with 
the respectively same membrane formation equipment, and may form membranes with different 
membrane formation equipment. 

[0045] And the 1st protective-layer 12a, the 1st volume phase 13a, the record layer 14, the 2nd volume 
phase the 13b, the 2nd protective-layer 12b, the optical-absorption amendment layer 15, and a reflecting 
layer 16 are formed one by one on a substrate 11. When the slot for drawing the energy beam 19 is 
formed in the front face of a substrate 11, 1st protective-layer 12a is formed on the front face in which 
the slot is formed. 

[0046] The 1st protective-layer 12a, the 1st volume phase 13a, the 2nd volume phase 13b, and 2nd 
protective-layer 12b can be formed for example, by the sputtering method. What is necessary is just to 
specifically carry out sputtering of the base material which consists of a compound in Ar gas atmosphere 
or the mixed-gas atmosphere of Ar gas and reactant gas. Moreover, you may use the reactive- sputtering 
method which carries out sputtering of the base material which consists of a metal in the mixed-gas 
atmosphere of Ar gas and reactant gas. 

[0047] The record layer 14 consists of material explained with the operation form 1, and is formed by 
the gaseous-phase forming-membranes method (VaporDeposition Method). As a gaseous-phase 
forming-membranes method, at least one chosen from a vacuum deposition method, the sputtering 
method, the ion plating method, a chemical vapor deposition (Chemical Vapor Deposition), and a 
molecular beam epitaxy method (Molecular Beam Epitaxy) can be used. 

[0048] For example, the record layer 14 can be formed by the sputtering method using the mixed gas 
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containing at least one gas chosen from nitrogen gas and oxygen gas, and one rare gas chosen from an 
argon and a krypton. As the above-mentioned mixed gas, the mixed gas of nitrogen gas and an argon, 
the mixed gas of nitrogen gas and a krypton, or the mixed gas that added oxygen gas to these can be 
used, for example. The record layer 14 can be formed by specifically carrying out sputtering of 
germanium, Sb, Te, Sn, and the base material (target) containing Element M in the above-mentioned 
mixed-gas atmosphere. As a base material, germanium, Sb, Te, Sn, and five base materials 
corresponding to each of Element M may be used, and the 2 yuan system base material which combined 
some elements, and a 3 yuan system base material may be used. Moreover, when Element M consists 
only of nitrogen, the record layer 14 can be formed by carrying out sputtering of the target containing 
germanium, Sb, Te, and Sn in the atmosphere containing nitrogen gas. 

[0049] According to the sputtering method, the record layer expressed with [(germanium, Sn ) 
ASb2Te3+empirical-formula A] 100-BMB (however, 0< A<=10, 0< B<=20) can be formed easily. 
[0050] As for the record layer 14, it is desirable that membranes are formed a second at 0.5nm /or more 
5nm [/second ] or less (preferably 0.8nm/second - 3nm/(second)) membrane formation speed. 
[0051] After forming 2nd protective-layer 12b, the optical-absorption amendment layer 15 and a 
reflecting layer 16 are formed on 2nd protective-layer 12b. The optical-absorption amendment layer 15 
and a reflecting layer 16 can be formed by carrying out sputtering of the base material which consists of 
a metal in Ar gas atmosphere. 

[0052] Next, a glue line 17 is formed on a reflecting layer 16, and a reflecting layer 16 and the dummy 
substrate 18 are stuck and united. Thus, the information record medium 10 can be manufactured. In 
addition, you may perform the initialization process which crystallizes the whole surface of the record 
layer 14 if needed. An initialization process can be performed after sticking and uniting the dummy 
substrate 18 before sticking and uniting the dummy substrate 1 8 or. 

[0053] In addition, the information record medium 20 can also be manufactured by the same method as 
the information record medium 10. Each class of the information record medium 20 can be formed by 
the same method as each class of the information record medium 10. Moreover, the 2nd substrate 22 can 
be pasted up on 1st protective-layer 12a by the glue line 17 like the dummy substrate 18. Also by the 
manufacture method of the information record medium 20, an initialization process is performed if 
needed An initialization process can be performed after sticking and uniting the 2nd substrate 22 before 
sticking and uniting the 2nd substrate 22 or. In order that the energy beam 19 may carry out incidence 
from the 2nd substrate 22 side in the information record medium 20, as for the thickness of a glue line 
17 it is desirable that it is homogeneity over the whole surface. 

[0054] According to the manufacture method of the operation form 3, the information record medium of 
this invention can be manufactured easily. 

[0055] . 

[Example] Hereafter, this invention is further explained to a detail using an example. 

[0056] (Example 1) An example 1 explains an example of the information record medium 10. Hereafter, 

the manufacture method of the information record medium of an example 1 is explained. 

[0057] First, the polycarbonate substrate (thickness : 0.6mm) in which the spiral-like guide rail was 

formed was prepared as a substrate 11. this polycarbonate substrate top ~ ZnS-SiO two-layer (the 1st 

protective-layer 12a --) 140nm in thickness, an germanium-N layer (the 1st volume phase 13a, 

thickness:5nm), A record layer (record layer 14), an germanium-N layer (the 2nd volume phase 13b, 

thickness:3nm), ZnS-SiO two-layer (the 2nd protective-layer 12b, thickness:40nm), the GeCr layer (the 

optical-absorption amendment layer 15, thickness:40nm), and Ag alloy layer (a reflecting layer 16, 

thickness:80nm) were formed by the sputtering method in this sequence. The thickness of the 1st 

protective-layer 12a and 2nd protective-layer 12b was adjusted so that the signal amplitude (change of 

the amount of reflected lights) in the wavelength of 660nm might become large, and so that the amount 

of incident lights to a record layer might become large. Such thickness was determined using the 

calculation based on the matrix method. 

[0058] The record layer was formed using the material expressed with [(germanium, Sn )4Sb2 
empirical-formula Te 7] 95N5. 95x4/(4+2+7) =29 atom % This record layer contains germanium and Sn 
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in total. Specifically, the content of germanium was made into 24 atom %, and the content of Sn was 
made into five atom %. 

[0059] Then, the spin coat of the ultraviolet-rays hardenability resin was carried out on Ag alloy layer as 
a glue line 17. Finally, the dummy substrate (thickness : 0.6mm) was stuck to Ag alloy layer, UV 
irradiation was performed, and Ag alloy layer and the dummy substrate were pasted up. 
[0060] In the example 1, after adhesion of a dummy substrate, the laser beam was irradiated at the whole 
information record medium, and the whole record layer was crystallized. Thus, the information record 
medium of an example 1 was produced. In the example 1, the information record medium 10-1 1 to 10- 
18 which is eight kinds from which record layer thickness differs was produced. 
[0061] On the other hand, the information record medium was produced like the above-mentioned 
example as an example of comparison except having changed the material of a record layer. In this 
example of comparison, the record layer was formed using the material expressed with empirical- 
formula germanium4Sb2Te7. Also about this example of comparison, the information record medium 
C-l 1 to C-18 which is eight kinds from which record layer thickness differs was produced. 
[0062] About 16 kinds of above information record media, a repeat rewriting performance and 
degradation of crystallization sensitivity with the passage of time were evaluated. About these 
evaluation methods, it mentions later. An evaluation result is shown in Table 1 . 
0063] 
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[nm] 




[%] 


10-11 


3 


El 


E2 


10-12 


5 


C1 


C2 


10-13 


7 


A1 


B2 j 


10-14 


9 


A1 


B2 


10-15 


11 


B1 


A2 


10-16 


13 


B1 


A2 


10-17 


15 


CI 


A2 


10-18 


17 


CI 


A2 


C-11 


3 


El 


E2 


C-12 


5 


El 


E2 


C-13 


7 


B1 


D2 


C-14 


9 


B1 


D2 


C-15 


11 


C1 


C2 


C-16 


13 


CI 


C2 


C-17 


15 


D1 


B2 


C-18 


17 


D1 


B2 




200000 


0_iA2<1 




100000_B1<200000 


1^B2£2 




1 0000^ C1< 100000 


2<C2<3 




DK10000 


3£D2 




E1:»£*2.^1i& 


E2:ffPffiTfil 



[0064] It is shown that a repeat rewriting performance is so good that "the rewritable number of times" 
of Table 1 is large. Al-Dl show the range of the lower berth of a table, respectively. It is shown that 
rewriting was not able to do El. It is shown that there is so little degradation of crystallization sensitivity 
with the passage of time that "jitter value change" of Table 1 is small. A2-D2 show the range of the 
lower berth of a table, respectively. It is shown that neither of E2 has been evaluated since the jitter 
value in front of a shelf test exceeded 13% between the front end of a record mark and between the back 
end of a record mark. The meaning of Al-El, and A2-E2 is the same also in the following tables. 
[0065] As shown in Table 1, there was no case where the information record medium C-l 1 to C-18 of 
the example of comparison showed the property of A or B about both the rewritable number of times 
and jitter value change. On the other hand, the information record medium 10-13 to 10-16 of an example 
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1 showed the property of A or B about both the rewritable number of times and jitter value change. 
[0066] Moreover, on the average, compared with the example C-l 1 to C-18 of comparison, the 
information record medium of an example 1 had the good repeat rewriting performance, and had little 
degradation of crystallization sensitivity with the passage of time. The improvement in a repeat 
rewriting performance is considered to be because for nitrogen to have been added. Moreover, it is 
thought that suppression of degradation of crystallization sensitivity with the passage of time is because 
crystallization speed increased by having replaced some germanium of germanium4Sb2Te7 by Sn. 
[0067] (Example 2) An example 2 explains an example which Sn content of a record layer was changed 
and produced the information record medium 10. 

[0068] Record layer thickness was fixed to 7nm, and the information record medium was produced like 
the example 1 except for having changed Sn content of a record layer. In the information record medium 
of an example 2, the record layer was formed using the material expressed with [(germanium, Sn )4Sb2 
empirical-formula Te 7] 95N5. And eight kinds of information record media 10-21 to 10-28 to which the 
content of Sn was changed between two atom % - 25 atom %s, and the content of germanium was 
changed between 27 atom % - 4 atom %s were produced. The information record medium 10-22 is the 
same as the information record medium 10-13. Moreover, the information record medium C-21 which 
does not contain Sn was similarly produced as an example of comparison. 

[0069] Degradation of crystallization sensitivity with the passage of time was evaluated by measuring 
jitter value change about these information record-medium 10-21-28 and C-21 by the method of 
mentioning later. An evaluation result is shown in Table 2. 



[0070] 
(Table 21 
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No. 


Go [K^] 


Sn [CS^%] 


[%] 


10-21 


27 


2 


C2 


10-22 


24 


5 


B2 


10-23 


22 


7 


B2 


10-24 


19 


10 


A2 


10-25 


14 


15 


A2 


10-26 


9 


20 


A2 


10-27 


6 


23 


E2 


10-28 


4 


25 


E2 


C-21 


29 


0 


D2 



[0071] As shown in Table 2, the property with the content of Sn good in the range of two atom % - 20 
atom % was acquired. 

[0072] (Example 3) An example 3 explains an example which Element M was changed and produced 
the information record medium 10. 

[0073] Element M was changed and the information record medium was produced like the example 1 
except having fixed record layer thickness to 1 lnm. In the information record medium of an example 3, 
the record layer was formed using the material expressed with [(germanium, Sn )4Sb2 empirical- 
formula Te 7] 95M5. The content of germanium was made into 24 atom %, and the content of Sn was 
made into five atom %. In the example 3, five kinds of information record media 10-31 to 10-35 which 
used Mn, Ag, Cr, aluminum, or N were produced as an element M. Moreover, the information record 
medium C-31 which does not contain Element M was similarly produced as an example of comparison. 
[0074] About these information record-medium 10-31-35 and C-31, the rewriting performance was 
repeatedly evaluated by the method of mentioning later. An evaluation result is shown in Table 3. 
[0075] 
[Table 3] 
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[0076] As shown in Table 3, the rewriting performance improved by using Mn, Ag, Cr, aluminum, or N 
as an element M. Especially this effect was large at Mn, Cr, aluminum, and N. Moreover, when Ag is 
used as an element M, the signal amplitude became large and the jitter value between the front end of a 
record mark and the jitter value between the back end of a record mark have been improved. 
[0077] (Example 4) An example 4 explains an example which produced the information record medium 
10, using Mn as an element M. 

[0078] The information record medium was produced like the example 1 except having used Mn as an 
element M. In the information media of an example 4, the record layer was formed using the material 
expressed with [(germanium, Sn )4Sb2 empirical-formula Te 7] 95Mn5. The content of germanium was 
made into 24 atom %, and the content of Sn was made into five atom %. In the example 4, eight kinds of 
information record media 10-41 to 10-48 to which record layer thickness was changed were produced. 
[0079] About these information record media 10-41 to 10-48, a repeat rewriting performance and 
degradation of crystallization sensitivity with the passage of time were evaluated by the method of 
mentioning later. An evaluation result is shown in Table 4. 
;0080] 
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[0081] As shown in Table 4, by using Mn as an element M, the repeat rewriting performance was good 
and it became possible to obtain an information record medium with little degradation of crystallization 
sensitivity with the passage of time. When record layer thickness was 7nm or more 13nm or less, these 
two properties became good. Moreover, since there was no change in a jitter value when only 
reproduction was performed, after leaving the random signal recorded before neglect, it was checked 
that it is satisfactory also in record-keeping nature. 

[0082] (Example 5) An example 5 explains an example which the content of Element M and the content 
of Sn were changed, and produced the information record medium 10. 

[0083] The information record medium was produced like the example 1 except having changed the 
content of Sn, using Cr as an element M. The record layer was formed using the material expressed with 
[(germanium,' Sn )4Sb2 empirical-formula Te 7] 95Cr5. The content of Sn was changed to zero to 25 
atom %, and the content of germanium was changed to 29 atom % - 4 atom %. Record layer thickness 
could be 9nm. 

[0084] Thus, about two or more produced information record media, a rewriting performance and 
degradation of crystallization sensitivity with the passage of time were repeatedly evaluated by the 
method of mentioning later. * of Table 5 shows the range from which the desirable result was obtained 
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especially as a result of evaluation. 



0085] 
Table 51 
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[0086] * The mark expresses that the rewritable number of times was 100,000 times or more, and jitter 
value change was +2% or less. As shown in Table 5, when the content of Cr used [ the content of Sn ] 
the material of two atom % - 15 atom % by five atom % - 20 atom %, the repeat rewriting performance 
was good and the information record medium with little degradation of crystallization sensitivity with 
the passage of time was obtained. 

[0087] Furthermore, when the same experiment was conducted using Mn or aluminum as an element M, 
the same result as the information record medium which used Cr for Element M was obtained. 
[0088] Furthermore, the same experiment was conducted, using Ag and Mn, Ag and aluminum, or Ag 
and Cr as an element M. The content of Ag was fixed to 1 atom %. Consequently, the information 
record medium excellent in the property was obtained by making the content of Sn into five atom % - 20 
atom %, and making the content of Mn, aluminum, or Cr into one atom % - 13 atom %. 
[0089] (Example 6) An example 6 explains an example which produced the information record medium 
20. 

[0090] First, the spiral-like guide rail prepared the polycarbonate substrate (thickness : 1.1mm) formed 
in the front face as the 1st substrate 21. On a polycarbonate substrate, next, Ag alloy layer (a reflecting 
layer 16, thickness: 80nm), Te compound layer (the optical-absorption amendment layer 15, 
thickness:20nm) and ZnS-SiO two-layer (the 2nd protective-layer 12b --) Thickness: It formed 1 lnm, an 
germanium-N layer (the 2nd volume phase 13b, thickness :3nm), a record layer (record layer 14), an 
germanium-N layer (5nm in the 1st volume phase 13a, thickness), and ZnS-SiO two-layer (the 1st 
protective-layer 12a, thickness:60nm) by the sputtering method in this sequence. The thickness of the 
1st protective-layer 12a and 2nd protective-layer 12b was adjusted so that the signal amplitude (change 
of the amount of reflected lights) in the wavelength of 405nm might become large, and so that the 
amount of incident lights to a record layer might become large. Such thickness was determined using the 
calculation based on a matrix method. 

[0091] The record layer was formed using the material expressed with [(germanium, Sn )4Sb2 
empirical-formula Te 7] 95Mn5. The content of germanium was made into 19 atom %, and the content 
of Sn was made into ten atom %. 

[0092] Then, ultraviolet-rays hardening resin was applied on the 1st protective layer as a glue line 17. 
Finally, the 2nd substrate (the 2nd substrate 22, thickness :0.1mm) was stuck to the 1st protective layer, 
UV irradiation was performed, and the 1st protective layer and 2nd substrate were pasted up. 
[0093] In the example 6, after adhesion of the 2nd substrate, the laser beam was irradiated at the whole 
information record medium, and the whole record layer was crystallized. Thus, the information record 
medium of an example 6 was produced. In the example 6, the information record medium 20-1 to 20-7 
which is seven kinds from which record layer thickness differs was produced. About these information 
record media, a repeat rewriting performance and degradation of crystallization sensitivity with the 
passage of time were evaluated by the evaluation method mentioned later. High-density record using the 
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laser beam whose wavelength is 405 nm, and the objective lens of NA=0.8 was performed, and 
evaluation of an example 6 estimated the property. An evaluation result is shown in Table 6. 
[0094] 



Table 61 


flMCftKtt 

No. 


[nm] 




[%] 


20-1 


5 


E1 


E2 


20-2 


7 


B1 


C2 


20-3 


9 


B1 


B2 


20-4 


1 1 


B1 


B2 


20-5 


13 


B1 


B2 


20-6 


15 


C1 


B2 


20-7 


17 


El 


E2 



[0095] Also in high-density record, as shown in Table 6, a repeat rewriting performance is good and it 
enabled the information record medium with little degradation of crystallization sensitivity with the 
passage of time to obtain. This replaces some germanium of germanium4Sb2Te7 by Sn, and is 
considered to be because for Mn to have been further added as an element M. 

[0096] Furthermore, when the same experiment was conducted using Cr or aluminum as an element M, 
the same result as the information record medium which used Mn for Element M was obtained. 
[0097] Furthermore, the same experiment was conducted, using Ag and Mn, Ag and aluminum, or Ag 
and Cr as an element M. The content of Ag was taken as one atom %. The content of Mn, aluminum, or 
Cr was taken as four atom %. Consequently, the same result as the information record medium which 
used Mn for Element M was obtained. 

[0098] (Evaluation of a repeat rewriting performance) Below, the evaluation method of a repeat 
rewriting performance is explained. 

[0099] The schematic diagram of the record and the regenerative apparatus used for evaluation is shown 
in drawing 3 . Record and a regenerative apparatus are equipped with the spindle motor 32 which rotates 
the information record medium 31, the optical head 34 equipped with semiconductor laser 33, and an 
objective lens 35. It is condensed with an objective lens 35 and the laser beam 36 by which outgoing 
radiation was carried out from semiconductor laser 33 is irradiated by the record layer of the information 
record medium 3 1 . The information record medium produced in the example is used for the information 

record medium 31. t , . 

[0100] In evaluation of examples 1-5, the semiconductor laser 33 with a wavelength of 660nm and the 
objective lens 35 of numerical aperture 0.6 were used, and linear velocity was carried out in 
8.2m/second. Moreover, in evaluation of an example 6, the semiconductor laser 33 with a wavelength of 
405nm and the objective lens 35 of numerical aperture 0.8 were used, and linear velocity was carried out 
in 8.6m/second. 

[0101] For evaluation of a repeat rewriting performance, the peak power Pp of high power and the bias 
power Pb of low-power output were made to modulate a laser beam 36, and the random signal was 
recorded. And the average jitter value was computed by having measured the jitter value between the 
front end of a record mark, and the jitter value between the back end of a record mark, and having 
averaged both. The repeat rewriting performance repeated and recorded the signal using the laser beam 
36 of Pp and Pb, and evaluated it by the number of times of rewriting (rewritable number of times of 
front Naka) until an average jitter value reaches to 13%. When using an information record medium as 
external memory of a computer, the rewritable number of times has 100,000 desirable times or more. 
When using an information record medium as a picture and a voice recorder, it can be said that at least 
10,000 times of the rewritable number of times are enough. 

[0102] (Evaluation of degradation of crystallization sensitivity with the passage of time) Below, the 
evaluation method of degradation of crystallization sensitivity with the passage of time is explained. 
[0103] First, by the same method as evaluation of a repeat rewriting performance, the random signal was 
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recorded on the information record medium 10 times, and the jitter value between the front end of a 
record mark and the jitter value between the back end of a record mark were measured. 
[0104] Next, the information record medium was left by the environment of 20% of relative humidity at 
90 degrees C for 24 hours. And overwrite of the random signal was carried out once to the signal 
recorded before neglect after neglect. Then, the jitter value between the front end of a record mark and 
the jitter value between the back end of a record mark were measured. 

[0105] (Jitter value change (%)) of front Naka is a value given by =(jitter value change (%)) (jitter value 
after neglect (%))- (jitter value before neglect (%)). 

[0106] It is before and after neglect, and if there is no change in crystallization sensitivity, there will 
almost be no jitter value change. On the contrary, it is before and after neglect, and when crystallization 
sensitivity falls, jitter value change becomes large. For this reason, it turns out that there is so little 
degradation of crystallization sensitivity with the passage of time that there is little jitter value change. It 
is desirable that the one among the jitter value change between the front end or the jitter value change 
between the back end where either is worse is +2% or less practical. 

[0107] As mentioned above, although the example was given and explained about the gestalt of 
operation of this invention, this invention is not limited to the gestalt of the above-mentioned 
implementation, but can be applied to other operation gestalten based on the technical thought of this 
invention. 
[0108] 

[Effect of the Invention] As mentioned above, according to the information record medium of this 
invention, a repeat rewriting performance is good and an information record medium with little 
degradation of crystallization sensitivity with the passage of time is obtained. 
[0109] Moreover, according to the manufacture method of the information record medium of this 
invention, the information record medium of this invention can be manufactured easily. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] A phase-change type information record medium performs informational 
record, elimination, and rewriting between a crystal phase and an amorphous phase using the record 
layer which starts phase transformation in reversible. If it quenches after irradiating a high-power laser 
beam at this record layer, the irradiated portion will serve as an amorphous phase and a record mark will 
be formed. Moreover, if it cools slowly after irradiating the laser beam of low power at the amorphous 
portion of a record layer, the irradiated portion will serve as a crystal phase and a record mark will be 
eliminated. Therefore, in a phase-change type information record medium, it can rewrite to new 
information by irradiating the laser beam which carried out the power modulation between high power 
level and low power level at a record layer, eliminating front information. 

[0003] In case information is rewritten, in connection with the phase transformation of a crystal -phase- 
amorphous phase, an atom moves within a record layer. Consequently, in the conventional information 
record medium, when rewriting was repeated, the atomic bias arose locally, record layer thickness was 
fluctuated, and deterioration of a signal quality might be caused. Such repeat rewriting performance 
degradation especially becomes so large that recording density becomes high. It is for the interval of the 
record mark which adjoins if recording density becomes high becoming narrow, and becoming easy to 
be influenced of the bias of the atom of an adjoining record mark. 

[0004] In order to prevent repeat rewriting performance degradation, and to suppress movement of an 
atom, it is required to make record layer thickness thin. Moreover, it is technology required in order to 
realize a high-density information record medium equipped with two record layers to make record layer 
thickness thin. However, if record layer thickness is made thin, since it is hard coming to move an atom, 
the crystallization speed of a record layer will fall. When crystallization speed falls, a signal quality will 
deteriorate in the high-density information record medium which must record a small record mark for a 
short time. Moreover, if crystallization speed falls, it will become easy to produce degradation of 
crystallization sensitivity with the passage of time, and degradation of the rate of elimination with the 
passage of time. That is, it becomes difficult that it is compatible in improvement in a repeat rewriting 
performance and suppression of degradation of crystallization sensitivity with the passage of time, so 
that it becomes high-density record. 

[0005] In order to raise a repeat rewriting performance, the record layer containing Te, germanium, and 
Sn and Sb is reported (refer to JP,2- 147289, A). 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] an example is shown about the information record medium of this invention — it is a cross 
section in part 

[Drawing 2] other examples are shown about the information record medium of this invention — it is a 
cross section in part 

[Drawing 3] It is the schematic diagram of the record and the regenerative apparatus used for evaluation 

of an information record medium. 

[Description of Notations] 

10, 20, 31 Information record medium 

11 Substrate 

12a The 1st protective layer 
12b The 2nd protective layer 
13a The 1st volume phase 
13b The 2nd volume phase 

14 Record Layer 

1 5 Optical- Absorption Amendment Layer 

16 Reflecting Layer 

17 Glue Line 

18 Dummy Substrate 

19 Energy Beam 

21 1st Substrate 

22 2nd Substrate 

32 Spindle Motor 

33 Semiconductor Laser 

34 Optical Head 

35 Objective Lens 

36 Laser Beam 
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